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ALKALOIDS OF QUEENSLAND FLORA 
PART III. 
ALKALOIDS OF DAPHNANDRA AROMATICA. 
by 
I. R. C. BrcK, B.A., M.Sc., A.A.C.I., 
University of Queensland and Cambridge University 
and 
T. G. WHALLEY, M.Sc., 
University of Queensland. 
In a previous paper of this series ( 1) the authors described the isolation 
of two new alkaloids from the bark of Daphnandra repandula. This species, 
together with D. micrantha and D. aromatica, was first examined by Bancroft 
(2) who claimed to have isolated three alkaloids which he stated to occur in all 
three species. The present paper describes the isolation of two crystalline alka­
loids from the bark of D. aromatica, one of which is identical with daphnoline 
isolated by Pyman (3) from D. micrantha, while the other has not previously 
been reported. 
Daphnandra aromatica (F. M. Bailey) is a tree of moderate size which 
grows in the rain forest areas of Northern Queensland and is known locally as 
Northern sassafras, being used for softwood timber. The bark is about three­
quarters of an inch thick, the outer surface being greyish and covered with fairly 
large pustules. When freshly cut, it is very light brown in colour and has a strong 
sassafras odour, but it turns dark brown on exposure to air and the odour 
gradually disappears. The bark is rich in essential oil, which has been examined 
by Jones and Smith ( 4) . Extracts of the bark have a very bitter taste and give 
heavy alkaloid tests. Bancroft (2) describes the bases contained therein as 
respiratory and cardia·c poisons. No instance of their having poisoned stock is 
known however. 
The name aromoline is suggested for the new alkaloid isolated from this 
plant. It is a diacidic base which crystallizes from chloroform in the form of 
colourless, flat, plate-like crystals of melting point 174-175oC. Its molecular 
formula is C36H38 06N2 and it has two phenolic groups, two methoxyl groups, 
and two methylimino groups. The alkaloid has a high positive optical rotation, 
and in this respect resembles daphnandrine and daphnoline isolated by Pyman (3) 
from D. micrantha. 
EXPERIMENTAL. 
The total alkaloid content was estimated approximately by the method 
described previously ( 1) , and amounted to over 6% calculated on the air-dried 
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bark. This is comparable to the amounts found by the authors in D. repandula 
(.1) and D. Dielsii (5) and by Pyman (3) in D. micrantha. Small scale extractions 
give a reasonable yield of alkaloid, but on a large scale, the yield decreases con­
siderably owing to the tendency of the alkaloids to resinify and decompose when 
treated over extended periods with hot solvents, as noted by Pyman in the case 
of the D. micrantha alkaloids. 
Isolation of the Alkaloids. 
About 29 lb. of the air-dried bark were finely ground and extracted with 
ethyl alcohol in a large-scale Soxhlet extractor until the extract gave only faint 
alkaloid tests. The bulk of the alcohol was distilled off at atmospheric pressure, 
and the remaining extract was further concentrated to a small bulk under reduced 
pressure so that the temperature was kept below 50°C. The concentrate was 
diluted with water and distilled again under reduced pressure to remove as much 
of the alcohol as possible. A large volume of dilute (!%) hydrochloric acid was 
added to the concentrated extract, and the resinous material which separated on 
standing was filtered off and washed with further quantities of dilute hydro­
chloric acid, the washings being added to the main bulk. 
The acid extract was concentrated to a volume of a few litres by dis­
tillation under reduced pressure with the temperature at about 40°C. The thick 
black concentrate was extracted with chloroform by shaking in large separating 
funnels until no further alkaloid was removed. The combined chloroform extracts 
gave good alkaloid tests, but so far no pure substance has been obtained from 
this solution. 
The acid solution left after chloroform extraction, which still gave strong 
alkaloid tests, was basified with ammonia thereby precipitating a thick mud. The 
mixture was shaken with chloroform in a large separating funnel and filtered, the 
residue being further extracted by refluxing with chloroform. 
On being allowed to stand, the filtrate from above deposited a quantity 
of brownish-white solid which was partially crystalline and consisted of crude 
daphnoline. Repeated recrystallization from chloroform gave the pure base. 
The aqueous portion of the filtrate was exhaustively extracted with chloro­
form and the chloroform solutions combined and evaporated under reduced 
pressure to a small volume, the residue being taken up in !% hydrochloric acid. 
On making this solution alkaline with sodium hydroxide, a thick buff­
coloured precipitate was obtained which was filtered off. The solution was acidi­
fied and concentrated somewhat under reduced pressure, basified again and then 
extracted with ether in a continuous extractor. The ether solution on concentrating 
and allowing to stand in a refrigerator deposited a small quantity of colourless 
needles which proved to be identical with daphnoline. 
The buff-coloured precipitate thrown down by sodium hydroxide was 
exhaustively extracted with benzene. The benzene was removed in vacuo and the 
residue taken up in dilute hydrochloric acid, leaving a small amount of undissolved 
resin. The precipitate obtained by neutralizing this acid solution with ammonia 
was dissolved in chloroform, and the chloroform solution was extracted with 
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Daphnoline from D. micrantha. 
Daphnoline from D. aromatica. 
Figure I. 
Debye-Scherrer diagrams of daphnoline from D. micrantha and D. aromatica. 
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sodium hydroxide solution until no further alkaloid was removed. On neutralizing 
this solution with dilute acid, a precipitate of crude aromoline was obtained which 
was purified by recrystallization from chloroform. 
Daphnoline. 
A sample of this base crystallized from chloroform with solvent of crys­
tallization melts at 194- 195 'C and gives no depression of melting point on admix­
ture of a sample of daphnoline from D. micrantha. 
The Debye-Scherrer diagrams (Fig. 1) of the two samples of daphnoline 
are identical. The alkaloid gave the following results on analysis:-
c 62.2, 62'.0, 6 1.6% 
H 5.5, 
N 4.5, 
Cl 15.1% 
OMe 8.9, 
NMe 4.1, 
C35Ha606N2CHCl3 (700) requires 
C = 6 1.7; H = 5.3; N = 4.0 
5.6, 
3.7% 
9.0, 
4.0% 
2 OMe = 8.9; NMe = 4.1; Cl = 15.2 
5.4% 
9.2% 
The specific rotation of an air-dried sample of daphnoline was determined 
in chloroform solution. 
16'C 
a D- = + 2.7T; c 
= 0.3784; l = 2 dcm. 
[a] 
16�c = + 366' (for base with chloroform of crystallization.) 
This compares with the value found by Pyman ([a] = 379o) 
D 
Aromoline. 
This base crystallizes from chloroform in colourless flat plates which melt 
at 174-175oC and which contain one molecule of chloroform of crystallization. 
Three-fourths of this chloroform is lost on heating in vacuo at 100oC for several 
hours, but slight decomposition appears to take place as well. The remaining 
solvent can be removed by heating at a higher temperature in vacuo, but this 
is accompanied by considerable decomposition. 
Aromoline is more soluble than daphnoline in the common solvents. It is 
insoluble in water but readily soluble in dilute acids and alkalis. It is fairly soluble
in cold alcohol, acetone, ether, and chloroform. In the following solvents it is 
sp�ri11gly soluble _in the _cold but moderately_ soluble -in the, boiling solvent:, -b_en:.: 
zene, ethyl acetate and petroleum-ether. 
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The molecular weight determined on a sample (dried at 100.C) by 
Reiche's ebullioscopic method using chloroform as solvent gave th('! value 560 . 
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Figure II. 
Titration of 0.0500 grm. aromoline with 0.0295 N acid. 
The equivalent weight of a sample dried at 1oo·c was calculated from the
titration curve (Fig. II) and found to be 317. Thus the aromoline molecule 
(with one-quarter of a molecule of chloroform of crystallization) is a diacidic 
base with a molecular weight of about 634. This figure is in good agreement with 
the value suggested, by the analytical results. 
Analyses:-
Found in air-dried base: 
Loss at loo·c 13.8% 
c 
H 
N 
Cl 
61.8�; 
5.4/c 
4.0% 
15.4% 
C36H380sN2.CHCla (714) requires:
Loss at 1oo·c 12.6% for -t CHCla 
C = 62.2; H = 5.4; N = 3.9; Cl = 14.9 
Found in base dried at IOo·c: 
c 69.8, 69.9% 
H 
N 
OMe 
NMe 
6.4, 6.1% 
4.7% 
9.4, 9.8, 9.6, 10.0% 
7.4, 8.0, 10.7% 
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CsaHssOaN2.t CHC13 ( 624) requires: 
C = 69.7; H = 6.2; N = 4.5; 
2 OMe = 9.9; 2 NMe = 9.3 
Found in base dried at 120oC: 
Active hydrogen = 0.53% 
CsaHssOaN2 requires 0.34% for two active hydrogen atoms. 
The specific rotation of a sample dried at lOOoC was determined 
in chloroform solution. 
17"C an = + 2.91; c = 0.4676; l = 2' dcm. 
[a]� + 311" D 
Calculated for chloroform-free base a rr.£ = 327" D 
The specific rotation of the hydrochloride was determined in aqueous 
solution. A sample dried at lOOoC was used and its weight adjusted to that of 
the solvent-free base by calculation. 
22"C a 0 = 2.19o; c = 0.3492; l = 2 dcm. 
[a] 2�c · = 314 o for basic ion. 
= 295 o for salt. 
Colour Reactions of Aromoline. 
Colour tests for the presence of a methylene-dioxy group (6, 7) gave a 
negative result. 
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Other reagents gave colour tests as shown in the table:-
Reagent 
Meyer's 
Dragendorff's 
Wagner's 
Picric acid 
Neutral ferric chloride in 
aqueous alcohol 
Cone. sulphuric acid. 
Cone. sulphuric acid with 
a trace of nitric acid 
Cone. nitric acid 
Frohde's 
Sodium nitrite solution 
added to dilute HCl 
solution. 
Mandelin's 
Colour test 
Curdy white precipitate 
Brown precipitate 
Reddish-brown precipitate 
Yellow amorphous precipitate 
Green coloration 
Pale lemon-yellow 
Paie chestnut 
Reddish-brown 
Deep purple changing to green 
Brownish-pink 
No colour change 
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